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(Tills  data   is  not   for  publication 
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THE  SEASONING  AND  PRESERVATIVE  TREATMENT 

OF 
WESTERN  RED  CEDAB. 


THE  SEASONING  OF 
Object  of  Seasoning  Tests. 

Preservative  treatments  cannot  "be  successfully 
appliec.  imt.il  poles  are  seasoned  to  a  certain  point  whicb 
v-jll  permit  of  good  absorption  of  the  preserving  solution 
or  oil..   It  is  important  to  know  just  what  this  point  is 
for  any  species,  and  it  is  even  more  important  to  tasrw 
just  how  long  poles  seasoning  under  the  varied  condition 
of  winter,  summer,  fall  and  spring  will  severally  require 
to  reach  this  stage. 

Briefly  stated  the  aim  of  seasoning  experiments  is: 

1.  To  obtain  figures  covering  the  monthly 
rate  of  loss  of  weight  of  poles  seasoned  at  any  period. 

2.  In  connection  with  the  treating  tests  to 
discover  the  stage  of  seasoning  at  which  preservative  treat' 
ments  are  successful. 
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Loss  of  Weight  in  Seasoning. 

Cedar  poles  used  in  Los  Angeles,  are  cut  in  the 
State  of  Washington,  hauled  to  Puget  Sound  after  but 
little  seasoning  and  after  a  period  in  the  water  fif  the 
Sound  are  transported  by  boat  to  Los  Angeles  ports.   For 
these  experiments  poles  were  cut  each  season.   Some  of  the 
poles  were  weighed  at  the  place  of  lumbering  in  order  to 
obtain  the  green  weight.  .One  hundred  poles  of  each  season1.;; 
cut  were  weighed  from  time  to  time  after  their  arrival  at  the 
yards  of  the  ICdison  Jill  ec  trie  Company  in  Vfilmington.   The 
poles  were  seasoned  on  the  usual  skids  consisting  of  two  pole 
placed  directly  on  the  ground  for  skid  poles  upon  which 
the  poles  to  be  seasoned  were  rolled  in  but  one  tier.   If  the 
skid  poles  had  been  raised  from  the  ground  by  cross  logs 
the  poles  would  have  seasoned  appreciably  faster  and  the 
figures  tabulated  in  this  report  can  accordingly  be  surpassed 
The  results  represent  the  present  and  usual  practice. 

A  study  of  the  seasoning  of  cedar  is  important  in 
order  to  foretell  the  time  it  will  be  necessary  to  hold 
poles  before  they  are  dry  enough  for  preservative  treatment. 
This  knowledge  will  serve  as  a  basis  in  estimating  any 
additional  seasoning  charges  incurred  in  preparing  poles 
for  treatment  and  after  the  establishment  of  a  pole  treat.-aie 
policy  will  enable  the  v/ork  to  be  planned  ahead  through.  \fc  e 
ability  to  know  the  seasoning  stage  of  poles  at  any  -cr'ne, 
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The   following  tafcle   shows   the  weight   of  the  poles 
per  cubic  foot  at   the   tJine   of  cutting,    at   the   time   of 
arrival  in  Wilmington,    Halifornia,    and  monthly  thereafter. 
The   figures  will  also   closeljr  represent  conditions    in  San 
Francisco. 
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SEASONING  OF  ^STERJ  RED  CEDAR  POLES 
LOS  ANGELES,  CALIFORNIA  c 


WEIGHT  PEP.  CUBIC  FOOT  #$r 
Each  Tenth  fronr  T?  inie  of  Cutting. 


c 

1^, 

lunmer 

Cut          Fall   Cut          Winter   Cut          Spring  Cut 

July 

4?  »4 

.''. 

Aug. 

Sept. 

Oct, 

42.4  # 

Uov. 

Dec. 

42.4  # 

Jan. 

32. 

5#A                 -     "     ; 

Feb. 

31. 

i 

Mar. 

30. 

0 

Apr. 

28. 

5                                                  30.12  ##               42.4  # 

llay 

26. 

5              33                       28.25    .net  at            ^ 

June 

25- 

o             29                     26.30 

July 

23- 

5             26.5                 25.3                   38.12  ## 

Aug. 

23- 

46            25.5                                            35 

Sept. 

31 

Oct. 

29-3 

ITov. 

28.0 

r-'V^  The  average  volume  of  300  poles  (40 '-8")  was 

27.34   oiibic   feet. 

fr        Absolute   green  weight. 

##     Weight  on  arrival  at  L^s  Angeles,    California,     i roi. 
three  tc    seven  months  after  cutting. 
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It  will  "be  noticed  that  the  green  weight  of  cedar  is 
42.4  pounds  per  cubic  foot  and  that  from  five  to  ten  pounds  of 
this  weight  is  evaporated  "before  the  poles  reach  Los  Angeles. 
The  v/inter-cut  and  especially  the  spring-cut  poles  were 
rushed  and  reached  \  Los  Angeles  in  unusual!"  short  periods  af* 
ter  cutting.   The  weight  of  the  latter  poles  is  therefore  high- 
er than  it  would  be  undec  aveirage  conditions. 

Everything  considered  it  is  believed  that  poles  will 
usually  arrive  in  Los  Angeles  weighing  about  33  pounds  per 
cubic  foot  and  this  figure  is  therefore  made  the  basis  of 
Table  4  on  page  11. 

It  should  be  stated  here  that  rains  or  soaking 
in  water  delay  seasoning  approximately  only  during  the  period 
of  the  rain  or  of  the  soaking  and  that  the  water  taken  up  at 
such  times  is  lost  with  great  rapidity  and  not  at  the  usual 
slow  seasoning  rate.   Therefore  is  if  poles  are  seasoned  sligiv 
ly  and  then  thrown  into  the  Sound  the  water  taken  up  in  soaking 
is  lost  rapidly  until  the  poles  reach  the  point  at  which 
regular  seasoning  stopped. 

The  poles  season  regularl:r  until  they  weigh  but 
23  to  25  pounds  per  cubic  foot*  At  this  point  further  evapora- 
tion of  water  from  the  pole  proceeds  very  slowly.   The}*"  are 
then  nearly  air  dry  and  fit  for  any  preservative  treatment. 
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Poles  which,  arrive  in  Los  Angeles  too  late 
to  become  air  dry  before  winter  do  not  reach  that  condition 
until  the  following  spring  because  there  is  but  little 
seasoning  during  the  rainy  winter  weather* 
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Table   2. 


FKEIGPIT   TABLE. 

ffT   OF  U1TSYAPORATSD  WATER 
BEI1TC-  JIAHDLED  PEK  POLE.   # 


Summer  Cut 

Pounds 

530.4  X 


Fall   Gut 
Pounds 


Winter  Gut     Spring  Cut 
Pounds  Pounds 


Aug. 

Sept. 

Oct. 

530,4  x 

Fov. 

Dec. 
Jan. 

259-9  ## 

530.4  x 

Feb. 

221.7 

—  - 

Kar. 

191.5 

Apr. 

150.6 

358.6                          550.4 

^7 

95-5 

273.  7##              1*3-7 

June 

54.6 

159.7                    90.2 

July 

13.8 

95.5                    65.1                      415.2 

Aug. 

12.7 

68.4                                                273-2 

Sept. 

218.5 

Oct. 

172.3 

¥ov. 

133.8 

X  -  At  time   of  cutting. 

#  -  Average  40 ' -8"   cedar  pole   contained  27« 54  cubic   feet, 
r.id   seasons  down  to  a  weight   of  23  pounds  per   cubic  foot    or 
:^8.8  pounds  per  pole.      The  green  weight  of  the  average  cedar  pol< 
ia   1159.2. 

##  -  At   time   of  arrival    in  Los  Angeles. 
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Table  2  givea  an  exact  idea  of  the  excess  weight 
t)iat  was  actually  handled  with  each  pole  of  these  experiments 
Under  present  methods  it  is  apparent  that  each  pole  contains 
on  an  average  about  275  P°unds  of  unevaporated  water  on 
arrival  at  Los  Angeles  ports.   This  amounts  to  20,000  pounds 
psr  carload  of  80  poles. 

To  the  consumer  near  the  port  this  matters  little 
because  the  freight  rate  on  the  vessel  is  based  on  volume 
"but  to  the  consumer  of  cedar  in  the  interior  as  at  Fresno,  it 
is  a  matter  of  freight  on  10  tons  excess  weight  per  carload 
or  about  30  cents  pei4  pola. 
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Table,    3. 

SEASONING  OF  WESTEKI:   RED   CEDAR  POLES 
LOS  A1TOELES,    CALIFOISTIA. 

STAGE  OF  SEASONING  # 
By  I  tenths 


Avaporable  Evaporable          Eiraporable 

v/ater  Evapor-     T"/ater  JSvapcr-   T:'ater  ^va-nor- 
ated  ated  ated 

Ju^r  oo. 

Aug. 

~TK't     ;J)T     ^"""0     ••"•-;-'    T.V*    •*%{;  v 

Sept. 

°ct'  °°-  ^t^^i^t^L^^ 

Bec-  on 

uo. 

Jan.  51f0 

Feb.  58.2 

^ar.  63.9 

APP-  71.6  32<4  00^ 

O2.0  48.4  72.9 

June  Qo  n  / 

°"'  ^>9.l  03.0 

July  97.4  82.0  36.1       !f|      22.1 

Aug*  97.6  87.1  ,  48.5 

Sept. 

5^.6 

Oct . 

67.p 
Nov. 

74.2 
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Table  3  shows  that  the  poles  handled  in  these 
experiments  arrived  in  Los  Angeles  from  1/J  to  1/2  seasoned. 
Since  they  took  the  zinc  chloride  treatment  when  75£>  seasoned 
and  the  creosote  treatment  at  90£  seasoned,  the  time  they 
were  fit  for  these  treatments  is  apparent. 

A  study  of  the  preceding  tables  shows  that  seasoning 
tables  to  have  value  must  be  based  not  on  the  time  the  poles 
are  cut  but  upon  the  time  of  their  arrival  at  the  point 
where  they  will  be  seasoned.   The  foregoing  figures  fur- 
nish the  basis  of  very  close  estimates  of  the  seasoning  pro- 
gress of  poles  arriving  in  Los  Angeles  at  any  time  and  weigh- 
ing about  35  #  pounds  per  cubic  foot  at  the  time  of  arrival. 

These  estimates  are  furnished  in  Table  4« 
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Table  4. 


WESTERN"  BED  CEDAR. 
ESTIMATES  0?  SEASONING  STAGE  # 


BY  MONTHS  OP  POLES 

from 
PUGET  SOUND,  WASHINGTON,  ON  ORE  1st  OP  ANY  MONTH 


Number    Oct. 

of  months  Nov. 

seasoned  Dec, 

Jan. 


In  Los  Angeles,  California. 
}Tonth  Received  in  Los  An^elen. 


Feb 


ISar. 


Apr 


!!ay 


June  July  Aug.  Sept 


Wt. 
per 
cu.ft. 

v/t. 

Wt. 

Wt.     Wt. 

0 

33 

33 

33 

33    33 

1 

31 

.1 

31 

30.2 

28.1   29 

2 

30 

.0 

29 

27.4 

26.0   26.5 

3 

28 

•  5 

26.8 

25-3 

24.4   25.5 

4 

26 

•  5 

25.1 

23.3 

23-7   24.9 

5 

25 

.0 

23.6 

23.6 

6 

23 

•  5 

7 

8 

9 

Wt.   tft 


53   53   33 
28.5  28   51 

26.3  26   29-3 
25.3  25.7  23 


Wt. 
33 


24 


Note  -  Poles  should  be  seasoned  to  28  pounds  per  cubic  foot 
before  treating  ??ith  zinc  chloride  and  to  25  pounds  per  cubic 
foot  before  creosoting. 
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This  ta"ble  gives  the  rate  of  seasoning  of  poles 
arriving  in  Los  Angeles  at  any  time.    It  is  immediately 
apparent  that  poles  a^-ts  arriving  during  tho  fall  and  winter  muwi 
be  held  longer  for  the  Dame  effect  than  these  received  in  June 
or  July.   Fur  the  a?  the  exaot  time  of  holding  polea  for  any  season- 
ing stage  or  the  seasoning  stage  of  poles  new  held  which  arrived 
at  a  given  time  j.s  apparent  at  a  g?.ance. 

It  is  very  desirable  that  poles  be  be  held  for  pre- 
servation treatment  or  proper  seasoning  before  setting  should 
reach  Los  Angeles  at  that  time  which  will  result  in  the  quick- 
est seasoning.   Table  A-  shows  that  poles  arriving  from  l-5ar  di 
to  Jul3r  inclusive  season  the  most  rapidly.   These  poles  will 
"be  well  seasoned  after  three  months  while  shipments  arriving  from 
August  to  February  will  require  from  nine  to  six  months  for  the 
same  seasoning  effect. 

Poles  are  ready  for  the  zinc  chloride  treatment  when 
seasoned  to  about  28  pounds  per  cubic  feet  and  they  are  in  shape 
for  the  first  class  creosoting  at  25  pounds  per  cubic  foot.   The 
treating  experiments  gasr  e  these  weights. 

With  this  knowledge  as  a  basis  a  table  can  be  construc- 
ted showing  the  date  poles  received  at  any  time  will  be  ready  for 
treatment  by  either  process.   This  information  is  presented  in 
Table  5. 
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Table  5. 


WESTERN  RED  CEDAR 
SEASONING  -  TREATMENT  TABLE 
DURATION  OS1  SEASONING  BEFORE  PRESERVATIVE  TREATMENT. 


Ironth  of       Tank-Creosote  ITethod 
Arrival         Poles  at  24  to  2J 
of  Poles       Pounds  per  cubic  foot 
in  Los 

Tank-Zinc  Chloride  Method 
Poles  at  26  to   28  pounds 
per  cubic  foot 

Angeles          Time   reqi  ired       Time  poles 
for  Los  Angeles  are   ready 
seasoning                for  treat- 
months                      ment  . 

Time   required       Time  poles 
for  Los  Angeles  are   ready 
seasoning                for   treat- 
months  .                    ment  . 

Jan. 

5 

June 

1 

3-1/2 

April   IJ 

Feb. 

4 

June 

1 

ft*  ajreositV 

Hay  1 

Mar. 

3 

June 

1 

2*1/2 

my  15 

Apr. 

3 

July 

1 

2 

June  1 

May 

4 

Sept. 

1 

2 

July  1 

June 

4 

Oct. 

1 

2 

August  1 

July 

4 

Nov. 

1 

2 

Sept.   1 

Aug. 

8 

Apr. 

1 

Nov.    1 

Sept. 

8' 

!!ay  1 

6 

!!ar.    1 

Oct  . 

8 

June 

1 

6 

April  1 

Nov. 

7 

June 

1 

5 

April  1 

Dec. 

6 

June 

1 

4 

April  1 

Average 

5-1/3 

3-1/2 

Prom  above  table  the  seasoning  charge  against  presena 
tive  treatment  may  be  estimated. 
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Shipments   received  from  March    to  July  need  "be 
held  only   two  months  before  they  are  dry  enough  for  the 
treatment  with  a  solution   of  zinc  chloride  and  a  month  or 
two  months  later   they  are   fit  for  the  oil  trea talent  vfith 
creosote.      Poles   received  in  August   can  be  treated  with  zinc 
chloride  after  3  months  but  not  with  creosote  until  after 
8  months. 

Poles  received  from  September  to  December  inclusive 
will  have   to  be  held   from  4  to  6  months   for  the  zinc  chloride 
treatment  and  from  6  to  8  months  for  the  creosote  oil   treat- 
ment. 

To  secure  a  low  seasoning  charge  against  treatment 
only  poles  azdving  in  months  for  quick  seasoning  need  be 
treated  if  that  charge   is   too  high.      If  shipments  arriving  at 
any  and  all  months  are  treated  the  average  til  me  for  seasonal;/ 
is  3-1/2  months  for  zinc  chloride  and  J-l/3  months  for  cre- 
osote oil.      These  figures  are   the  basis   of  the  charge  for 
seasoning  in  the  estimates   on  page          \%h« 

SUMMARY  0?  SEASONING  STATSM3MTS. 
The   following  statements  summarize   the  preceding 
pages  very  "briefly: 
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1.  The  average  cedar  pole  is  about  one-half  seasoned 
upon  arrival  at  Los  Anfteles. 

2.  The  time  required  for  the  completion  of  season- 
ing varies  from  three  to  nine  months  according  to  the  season 
of  arrival  of  the  poles  in  Los  Angeles.   (Table  4.) 

3.  Poles  may  be  seasoned  more  rapidly  by  using  skid 
poles  on  cross  logs  allowing  a  free  movement  of  air  under- 
neath the  poles  (Page  1)* 

4.  Large  quantities  of  water  are  being  handled  in  half 
seasoned  poles  (Table  2). 

5.  Seasoning  preparation  for  preservative  treatment 
varies  from  2  to  8  months  according  to  the  season  of  the  year. 
The  periods  are  stated  in  Table  5« 

6.  Poles  arriving  in  Los  Angeles  from  March  to  July 
are  ready  for  treatment  with  zinc  chlorude  in  two  months  ruu 
for  creosote  in  one  and  two  months  more  (Table  5) • 

7.  The  average  time  of  seasoning  poles  received  dur 
ing  all  months  of  the  year  is  3-1/2  months  for  the  zinc 
chloride  treatment  and  J-l/2  months  for  the  treatment  with 
creosote  oil  (Table  5). 
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TKS  PRESERVATIVE  TREAT!  ENT 

OF 
WESTERH  RED  CEDAR. 

Object  of  Treating  Tests  with  Cedar. 

The  object  of  this  line  cf  experiments  was  to  det  er- 
mine 

1.  What  preservatives  can  be  successfully  applied  to 
cedar* 

2.  tfhat  is  the  best  method  of  application  of  each  pre- 
servative. 

3.  What  is  the  cost  of  each  type  of  treatment. 

4.  What  is  the  added  life  due  to  each  treatment. 

5-  Yfliat  is  the  annual  service  charge  for  poles  under 
each  type  of  treatment. 

Plan  of  Cedar  Treating  Experiments. 

The  plan  of  experiments  and  variation  of  processes  tried 
will  not  be  discussed  here.  # 

Each  pole  is  branded  with  a  number  for  the  records. 
The  poles  are  kept  under  individual  record  during  treatment 
and  service  in  the  pole  line. 

Only  the  leading  and  successful  results  of  the  tests 
be  presented  here. 


#  This  phase  of  the  work  is  brought  out  more  fully  on 
pages  20  to  36  of  the  report  on  yellow  pine.  Similar  experi- 
ments were  tried  with  cedar. 
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'.•"j.'-u.sii  Treatments.  # 

Preservatives  applied  with  a  brush  should  be 
applied  as  hot  as  possible  in  two  coats  given  a  day  or  two 
apart.  VThen  seasoned  to  about  24  pounds  per  cubic  foot  cedar 
absorbs  creosote  oil  or  carbolineum  used  in  this  manner. 

The  absorption  obtained  with  each  preservative  on 
36  poles  each,  seasoned  to  23  pounds  per  cubic  foot  average 
1  Ib.  -  3  02.  per  cubic  foot  of  pole  butt  treated  with  carbo- 
lineum and  1  Ib.  -  8  02.  per  cubic  foot  with  cresote.  Brush 

A 

treatments  should  not  be  applied  until  the  wood  is  seasoned 
to  about  24  pounds  per  cubic  foot. 

The  penetration  secured  by  brush  treating  cedar  is 
very  light  with  either  creosote  or  carbolineum  and  varies  from 
1/16  to  1/4  inch  averaging  about  1/8  of  an  inch.   It  is  diffi- 
cult to  protect  the  interior  of  season  checks  or  deep  splits 
due  to  seasoning. 

Tank  Trea "talents  with  Creosote  Oil. 

Thoroughly  seasoned  cedar  poles  of  the  fall  and 
airnmer  cut.,  treated  after  seasoning  to  23  pounds  per  cubic 
foot,  showed,  an  average  absorption  of  seven  pounds  per  cubic 
foot  of  timber  immersed.   The  penetrations  varied  from  .2 
inch  to  1.5  inches  and  averaged  «7  of  an  inch  at  a  point 
corresponding  to  the  ground  line  of  the  pole  in  service. 

These  figures  are  the  average  of  these  obtained  by  . 

#  See  also  page  22  of  Yellow  Pine  Report* 
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treating  126  poles   in  a  single  "bath  of    creosote  heated  to  200° 
P.    to  225°  F.    for  from  two   to   six  hours  -and   tlien  allowing  the 
poles   to   cool   in  the   oil   until   the   following  morning,   making 
a   total  time   of   treatment   including  handling  of  24  hours   or  one 
run  per  day. 

There   is  no  difference   in  the  absorption   of  cummer-cut 
and  fall-cut  poles  as   in   the   case   of  yellow  pine.      One   reason 
for  this  fact   is   that   cedar   is  nearly  all  heartv/ood   except 
an  outer  "band  from  1/2   to  1-1/2   inches   thick  which  is  sap/ood. 
The  heartwood  cannot  "be  penetrated  by  this  process  but   the 
narrow  sapwood  band   of  well  seasoned  poles   can  be  completely 
filled  with  oil   irrespective   of  the  season  of  cutting. 

When  the  heartwood  is  protected  by  a  bani   of  sapwood 

i 

filled  with  creosote  oil  the  pole  is  exceedingly  decay 

resistant. 

In  order  to  reduce  the  time  of  treatment  experiments 
on  fall  cut  poles  seasoned  to  2$  pounds  were  tried  with  hot  and 
cold  tanks  of  oil.   The  poles  were  heated  from  three  to  six 
hours  in  the  hot  bath  and  then  plunged  into  the  cold  bath  for 
a  limited  period.   The  results  are  tabulated  below: 
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WESTERN  RED  CEDAR 
ABSORPTION  OF  CREOSOTE 
POLES  SEASONED  TO  23  POUEDS  PER  CUBIC  FOOT 


10.   Poles 
tve  raged 

Total 

I  lour  a   of 

-           JlOu 

Bath 

treatn 
Cold 

Bath 

8 

3 

2 

1 

4 

4 

3 

1 

4 

4 

2 

2 

6 

5 

4 

1 

Absorption  Penetration 

per        Inches 
Cubic  Foot 


3-3 


.46 


4 
126 


6 
18 


Hot  bath  cooling 
to  air  temperature 


2.9 

•  39 

3.8  it*"  < 

***  '-45 

3-8 

>-.50 

7-0 

•  7 

Short   runs   can  apparent 1y  be  made  with  success, 
'rom  the   tabulation   it  can  not  be   said  \rhat  period  can  best 
•e  used  in  practice,   but   it   is  safe   to  say    that  a   six  hour 
•un  will  result   in  an  absorption  of  3*8  pounds  per  cubic 
'oot   and  a  penetration  of  1/2   inch. 

Winter  cut  poles   treated  with  creosote  after 
ieasoning    to  25-1/2  pounds  per  cubic   feot   could  not  be  well 
.reated   in  short   runs.      Seven  hours   in  the  hot  bath 
'oil owed  by  1/2  hour   in  the  cold  bath  gave  an  average  ab- 
;orption  of  but  1.6  pounds  of  oil   per  cubic   foot  and  a 
lenetration  of  1/8  inch.      These  poles  were  best   treated 
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by  holding   in  a  hot  Lath  at  cut    thrae  hours,    <•  ooiing  two  hours, 
reheating   tv?o  hours   and   then  allowing  tlie  poles   to  cool   in 
the   oil   overnight.      The   oil  absorbed   in  the  first  heating  and 
cooling  aids   in  the   second  heating  and   Doling.      Upon  22  poles 
this  treatment   resulted  in  an  average  absorption  of  4.4 
pounds   of  oil   per  cubic   fcot   and  a  penetration  of  1/5    inch. 

Two  and    three  hours  heating  and  allowing  the  poles 
to   stand  overnight  resulted   in  5  pounds  absorption  and  1/4^ 
penetration;      it  can  be   readily  seen  that  poles  at  2J-1/2 
pounds  absorb  about  1/2  as  much   oil  as  when  they  are  seasoned 
to  23   pounds,      Further  the  treatment   in  the  latter  case   is 
much  shorter. 

lUxperiments  with   the  spring-cut  poles  proved   that 
poles  seasoned  to    28  pounds   only  cannot  be  successful^ 
creosoted. 

A  few  old  dry  poles  from  a  pile  in  the  Pacific  Slec- 
tric  Company's  yards  were  treated  to  show  the  possibilities 
with  thoroughly  seasoned  poles.  The  results  follows 

Treatment 

Hot  Bath        Cold  Bath  Absorption  Penetration 

Hours  Hours  per  cu.    ft.  Inches. 

4  0  2/3  1/8 
3                    20  minutes  3  5/p 

5  5        "  4-  ffi 
11  7  3/4. 
21  5  3/4- 
31  5  3A 
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The   important   conclusions  are: 

1*      Poles  should  be  seasoned   to    2J  pounds  per  cubic 
foot  before   creosoting.     Better  results  are   secured  after  season' 
ing  to  23  pounds  per  cubic   foot. 

2.  The  H  me\re quired  for  creoscting  timber  seasoned 
to  25  pounds  per  cubic   foot  will  vary  from  seven   to   24  hours 
according  to   the   result  desired.      Two  runs  per  day  per  tank 
can  be  made,    one  giving  an  absorption  of  1-1/2  pounds  per 
cubic  feet   and   the   second  anabsorption  of  3  pounds   or  one  daily 
run  may  be  made  with  an  absorption  of  4-1/2  pounds  per  cubic 
foot.     As   the  poles  become  dryer  the  absorptions  increase* 

3.  The  best  absorption  and  penetration  is  secured 
when  the  poles  are  seasoned  to  a  weight  of  23  pounds  per  cubic 
foot.      At   this   stage  the  sapwood  can  be   completely  filled 
\7ith  creosote  oil  v/ith  about   5  gallons   of   oil  per  average  pole. 

4.  Poles  seasoned  to  23  pounds  per  cubic  foot  may  be 
creosoted  in  six  hours  and  less  -r;ith  an  absorption  of  3.8 
pounds  per  cubic  foot  and  a  penetration  of  1/2   inch.      This 
amounts  to  about  3  gallons  of  oil  per  pole. 

5-      The  sapwood  of  cedar  poles  seasoned  to  23  pounds 
can  be  completely  filled  in  a  24-hour  single  bath  treatment 
with  an  absorption  of  seven  pounds  per  cubic  foot  or  approx- 
imate^ 5  gallons  of  oil  per  pole. 

Tank  Treatments  with  Crude  Petroleum. 

, 
Cedar  cannot  be    successfully    impregnated  with  crude 

oil   in  an  open  tank.      Even  with  thoroughly  seasoned  poles 
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ut  slight  absorptions  and  penetrations  can  be  obtained  - 
arely  more  than  a  coating  of  oil. 

'ank  Treatments  with  Zinc  Chloride. 

TreatBE  nts  upon  the  partially  seasoned  poles  of  the 
pring-cut  with  a  water  solution  of  zinc  chloride  prove 
hat  3  pounds  of  solution  per  cubic  foot  can  be  forced  into 
oles  seasoned  only  to  51  pounds  weight  per  cubic  foot.  This 
equired  a  24-hour  treatment  consisting  of  heating  several 
ours  at  210°  F.  and  allov/ing  the  poles  to  cool  in  the  solution 
vernight . 

Poles  seasoned  to  2J  pounds  per  cubic  foot  absorbed 
bout  4  pounds  of  1%  solution  per  cubic  foot  in  short  runs 
onsioting  of  2  hours  in  each  bath  or  a  total  of  four  hours. 
ne  hundred  and  three  poles  seasoned  to  23  pounds  per  cubic 
oot  treated  in  a  zinc  chloride  solution  heated  to  210°  F.  for 
ne  to  four  hours  and  allowed  to  cool  averaged  an  absorption 
f  4  pounds  per  cubic  f*oot*  This  treatment  is  unnecessarily 
ong  for  poles  so  well  seasoned.   The  same  results  apparently 
an  be  obtained  in  four  hours  by  hot  and  cold  baths.   In  these 
reatments  the  strength  of  the  solution  varied  from  3/«  to  10^. 

The  conclusions  for  this  preservative  are 

1.  Greener  poles  may  be  treated  with  zinc  chloride 
olution  than  with  creosote  oil.  Poles  seasoned  only  to  31 
ounds  per  cubic  foot  will  absorb  3  pounds  of  solution  per 
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cubic  foot  in  a  24  hour  treatment,  per  cubic  foot* 

2,  The  strength  of  the  treatment  can  "be  controlled 
"by  the  amount   of  the  zinc  chloride   in  solution.     One-half 
pound  of  the  pure  chloride  for  each   cubic  foot  of  timber 
immersed  is  sufficient. 

3.  Poles  seasoned  to  2J  pounds  per  cubic  foot  and 
below  can  be  quickly  treated  in  four  hours  with  4  pounds  of 
solution. 

Tank  Treatfie  nts  with  Creosote  and  Zinc  Chloride.     # 

This  treatment  should  be  used  only  on  poles  seasoned 
to  at  least  25  pounds  per  cubic  foot.     At  this  stage  poles  held 
in  a  bath  of  creosote  oil  at  212°  P.   for  one  hour  or  more  and 
then  plunged  into  a  solution  of  zinc  chloride  will  absorb 
about  2/5   of  a  pound   of  creosote  per  cubic  foot   in  the  hot  bath 
and  3-1/3  pounds  of  solution  in  the   cold  bath. 

Twelve  zinc  treated  poles  which  had  evaporated  the 
water  of  the   solution  were  brush  treated  with  creosote  absxjrbinj 
about  1/2  pound  of  oil  per  cubic  foot   in  two  coats. 

Poles  freshly  treated  in  a  zinc  solution  will  not 
absorb  creosote  upon  being  brush  treat  ed  or  plunged  into  a 
tank  of   the   oil. 

#  See  page  35  of   the  Report  on  Yellow  Pine  Treatments 
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Handling  Poles  During  Treatments, 

The  methods  and  comparative  costs  of  handling  poles 
are  discussed  on  pages  37  to  40  of  the  report  upon  western 
yellow  pine. 

The  maximum  cost  of  handling  poles  is  there  shown  to 
be  ft. 35  per  pole. 
Seasoning  Charges.  Monthly  Charge  Per  Pole. 

Seasoning  400  poles  per  acre 
land  charge  at  ^10  per  acre 
per  year  .002 

Supervision  of  yard  at  £30  per 
month 
Seasoning  2000  poles  on  an  average    .015 

Interest  on  value  of  pole  .^7. 00 
at  5;t  .05 

.047 

Since  the  charge  for  supervision  would  doubtless 
be  reduced  by  division  with  the  treating  plant  pole  shaving, 
and  painting  apportionments  poles  should  be  seasoned  for  less 
than  £.05  each  per  month. 

The  cuaptJon  of  how  much  longer  poles  must  be  held 
for  preservative  treatment  than  they  would  otherwise  be  held 
depends  upon  the  practice  in  each  yard.   It  is  safe  to  say  tha' 
poles  ar   =ld  on  an  average  at  least  one  month  in  any  yard. 
for  shaving  and  painting.   Taking  this  minimum  holding  period 
as  the  avsrage  seasoning  period  when  poles  are  not  treated, 
they  must  be  held  on  the  average  2-1/2  months  longer  before 
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treatments  can  "begin  with  zinc  chloride  and  4  months  "before 
creosoting  is  practicable.  # 

Since  the  poles  can  than  "be  treated  at  the  rate  of  a 
carload  or  more  per  day,  they  may  be  considered  available  as 
soon  as  seasoned  to  the  degree  for  treatment.  This  is  the 
average  charge  for  all  seasons.  Poles  received  during  fall  and 
winter  must  be  seasoned  longer  while  those  received  in  spring 
and  summer  require  less  seasoning. 

If  creosote  only  is  used  the  maximum  charge  for 
seasoning  would  be  that  of  four  months  or  £.20  at  a  maximum. 
But  if  zinc  chloride  is  used  except  when  poles  are  fit  for 
creosote  treatment  the  average  charge  would  be  but  that  of  2-1/2 
months  seasoning  or  £,12-1/2  per  pole.   If  cheap  land  is 
used  the  poles  can  be  keasoned  for  the  additional  time  for 
about  the  interest  on  the  money  invested  in  the  poles  or 
$.03  per  month.  The  charge  for  2-1/2  months  then  is 
A.  07-1/2. 


The  cost  of  treating  cedar  poles  exclusive  of 
the  cost  of  the  preservatives  in  estimated  as  follov/s 


#  See  Table  5  on  Page  13. 
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Handling  poles  to  and  from  treating  skids 
Handling  poles  through  treating  tanks  #  .1 

Land  rent  chargeable  to  plant     Aj.OO  per  year 
Depreciation  of  plant  10^       400.00  "   " 
Interest  on  installation  &4000  at 


200.00  .» 


Interest  on  capital  in  oil, 

15,000  gallons  at  20/,    Interest 


Yearly  capacity  3&>000  poles, 
Charge  per  pole 


755-00 


If  only  5,000  poles  handled 

per  year,  charge  per  pole     .151       o0.02  to  ,1JL 

Seasoning  charge  .075  to  .«3.25 


Total  seasoning  and  handl.1ng  charge  per  pole  .278  to  .4-59 

Taking  the  foregoing  estimates  as  a  basis,  the  total 
cost  of  treating  cedar  poles,  inc lading  preliminary  season- 
ing is  as  tabulated  below.  Every  estimate  in  the  table 

#  See  Page  38  of  Yellow  Pine  Report. 
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is  very  liberal  as  may  "be   seen  by  trad  ng  back  its  derivatl  on. 

The   cost   of  preservatives   is   taken  as  follows: 

Creosoted  oil  .^.20  per  gallon 

Carbolineum  .60     "        T? 

Zinc  Chloride  .05  per  pound 

On  page  40   of   the   report        upon  yellow  pine,    the 
latest  quotations   of     hese  preservatives  are  given. 
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WEST  Mill  RED  CEDAR 
COMPARATIVE  COPTS  OP  T33LA.TME8 T 


Standard  40*    -   8"   pole  ^cngM 
800  pounds,    Treat*. -i^ 
6-1/4  cubic  fe«t, 


Amount   of  Value   of 

Preservative     Presorva  Mve 


Preserva-  Appli- 
vative       cation 


Brush 

Creosote     2  coa^r. 

Garb ol in-   Si-tis'li 
eum  2  coat,.-, 

Zinc 

Chlorr.de      Tank 

Creosote 

and          Tank 

Zinc   Chlo- 
ride 

Creosote 

and    Tank 
Zinc  Chlo-  and 
ride    Brush 

Creosote  Tank 
Creosote  Tank 
Creosote  Tank 
Creosote  Tank 
Creosote  Tank 


Per 
cubic 
foot 


Per    Per 
pole   pole 


Sea son -Hand- 
ing  ling 
charge  charge 


Pounds  Pounds 


Cents 

i.*5 

9-375 

.21 

.10 

.10 

i 

u    2J 

.  U             .> 

1C 

T  ^N 

•  5 

5.1H 

,19 

.10 

t-  *-X  .^ 

.66 

4,16 

3-12. 

tV:^ 

»  V  •?  '   y 

->Q<.» 

'    ,r.'->  , 

.10 

,5 

.5 

3.12 

5.12 

Ofy1  \ 

(«2S 

49) 

.10 

.10 

1-5 

9-37 

,  21 

ao 

;r  r- 
•  is  P 

3-0 

18.75 

»tt 

.10 

•  35 

3-8 

23.75 

•  5^> 

.10 

•  3.^ 

4*5 

28.12 

.66 

.10 

•55 

7-0 

4-3-75 

1,03 

.10 

•  35 

Total 
cost  of 
Treating 
Pole 


.41 
.61 


.ft 


1,0: 

1  .  .;  3 
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WESTER?  RH5  CEDAR 

ESTIMATED  AlTinJAL  SERVICE  CHARGE  40'  -  8"  POLES 
LOS  ANGELES,  CALIFORNIA,  1909-  # 


Treatment 

Seasoned  1  month 
Seasoned  6  months 
Creosote  Brush 
Carbolineum  Brush 
Zinc  clil o ride  Tank 

Creosote  and  zinc 
chloride,  Tank 

Creosote  and  zinc 
chloride  tank  and 
brush 


Cost  of 
poles 
erected 

Estimat- 
ed aver- 
age life 

Equiva- 
lent 
annual 
charge 

Added  average 
life  necessary 
to  pay  for  cost 
of  treatment-" 

at  5^ 

Years  . 

11.83 

10 

1.53 

11.98 

10 

1-55tr< 

*tijH     1/5    r 

12.21 

12 

1.36 

cesfe.     1/2    1«   8. 

12.41 

12 

1.38 

I,e8~     2/3    , 

12.44 

16 

1.15 

..^      2/3 

12. 


Creosote  l.J  rbs.tankl2.49 
3-0  "  "  12.69 
3.8  w  »  12.81 
4.J  "  "  12.91 
7.0  w  »  13.28 


18 


12.64          17 


1.07 


14 

1.26 

2/3 

18 

1.08 

1 

18 

1.09 

1-1/4 

18 
24 

1.10 

•  96 

1-1/3 

1-1/2 

#     Cost   of  Pole   in  Los  Angeles  yard  $6.50 

Shaving  .  50 

Painting  .oO 

Framing  .25 

Hauling  -75 

Erecting  2.00 

Supervision  10^  1.00 

Seasoning  per  &onth  .03 
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Table  8  shows  the  actual  cost,  erected,  of  poles 
under  each  type  of  treatment,  the  present  annual  service 
charge  of  untreated  poles,  estimated  charges  for  treated  poles 
and  the  added  life  necessary  in  treated  poles  to  pay  for 
treatment.  Life  beyond  that  required  to  pay  for  treatment 
is  clear  gain. 

Application  of  the  Results. 

The  desirability  of  seasoning  and  treating  timber 
depends  finally  upon  a  comparison  of  actual  costs.   Table  8 
presents  this  comparison  for  cedar  poles  in  Los  Angeles. 

The  following  statements  sum  up  the  situation: 
•     1.   It  now  costs  A1.J3  per  year  to  maintain  an 
uiii.reat.ed  40'  -  8"  pole  in  line  in  Los  Angeles,  California. 

r-}..   If  the  zinc  chloride  treatment  adds  but  2/3 
of  a  year  to  the  life  of  a  pole  and  if  the  most  expensive 

creosote  treatment  adds  but  1-1/2  years  to  the  life  of  the 
pole,  the  annual  charge  of  ^1.53  is  not  increased. 

3.  Any  further  added  life  due  to  the  treatment  is 
clear  gain. 

4.  There  is  no  question  but  that  each  treatment 
will  add  years  to  the  pole  life  instead  of  fractions  of 
years. 

5-   The  only  conclusions  open  is  that  treating  pays* 
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The  amount  gained  by  treating  of  course  depends  upon 
the  life  of  the  pole  as  actually  determined.   Railroads  in 
this  country  are  increasing  the  life  of  their  ties  from  four  to 
eight  years  by  zinc  chloride  treatments,  and  adding  up  to  ten 
yeass  by  creosote  treatments. 

If  the  2inc  chloride  treatment  increases  the  life 
of  cedar  six  years  an  annual  charge  of  Al.JO  per  pole  for  s:i.x 
years  is  saved.   If  creosoting  increases  the  life  of  a  pole 
from  eight  to  ten  years  an  annual  charge  of  £1.50  per  pole 
for  eight  to  ten  years  is  saved. 

Therefore  even  though  the  estimated  increased  life 
is  placed  as  low  as  two  years  for  the  most  expensive  treatment, 
there  is  still  a  substantial  gain  for  a  solid  creosote  treat- 
ment of  7  pounds  of  oil  per  cubic  foot  filling  all  parts  of 
tl>.e  Jc'p^ood  pays  for  itself  in  one  and  one-half  years  of 
add 3d  life.  According  to  past  experience  a  treatment  of 
that  nature  should  add  at  least  10  years  to  the  average  lifu 
of  poles. 

Besigns  for  a  commercial  pole  treating  plant 
accoinpan2r  this  report.   They  are  discussed  on  page  $Q  of  the 
report  up  or?  the  "Seasoning  and  Preservative  Treatment  of 
Western  re.lj.ow  Pine." 
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JAO  commendations . 

The  facts  brought  i>ut  :uj  trri.L-.  study  and  the 
foregoing  estimates  affoid  the  basis  of  the  following  recomm 
at.i  ons: 

1.  All  poles  BliciO-d  "be  seasoned  to  2J  pounds  per 
cubic  foot  before  setting  in  the  soil  whether  they  are* 
to  be  treated  or  not.  Unseasoned  sapwood  decays  sooner 
than  seasoned  capwood.   The  cost  of  seasoning  a  pole 
five  months  instead  of  one  month  would  amount  to  less 
than  A.  25  per  pole.  An  added  life  of  a  fraction  of  a 
year  pays  for  th .is  charge. 

2.  Skidwayb  should  be  raised  slightly  on  cross 
Jogs  to  allow  free  circulation  of  air  underneath  poles 
and  to  insure  better  seasoning  in  a  given  period. 

3-   If  possible  arrangements  should  be  made  to  have 
poles  seasoned  in  the  woods  before  shipment  as  tlio.y  a-r*c  «* 
value  of  but  £.02  per  running  foot  at  that  time  or  le;3:.; 
than  £1.00  per  pole.  # 

#  -  Stumpage  Granite  Falls,  Washington  £. 40  per  40  foot  pelt; 

Cutting  and  peelirg  .40  "   " 

On  car  j.ogging  railroad,  Granite 

Falls  1.80 

Freight   to  Everett  Washington 

Al8  per  car,    switching  £6     #24  .30 

Value   in  water  at   Everett.    Wash.  *$ .20 

Water  Freight   tc  Los  Angeles  $7  per  K  B  H  cr  abCuli  fj$*|0  per 

pole . 

Value  at  P.edondo,    Calif.    ^.6.50 
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4.  It  is  recommended  that  poles  "be  seasoned  to  24 
pounds  per  cubic  foot  and  then  tani>creosoted. 

5.  If  this  is  considered  impracticable 

at  present  it  is  rec  amended  that  as  poles  season  (at  £8  pounds* 
treatments  should  begin  first  with  zinc  chloride  and  after  poles 
are  drier  (at  2  5  pounds)  creosote  should  be  used.  The  estimate? 
given  are  based  on  this  plan* 

6.  In  case  zinc  ^  treated  poles  remain  in  the  yard 
s.f t3r  treatment  until  very  dry,  they  should  be  further 
treated,  by  a  heavy  application  of  hot  creosote  with  a 
bruah.   This  will  further  increase  their  life. 

7.  If  tank  treatments  cannot  be  given  brush 
treatments  of  creosote  or  carbclineum  should  "be  applied  only 
to  «7c-;ll  seasoned  poles  (24  pounds.) 
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